NF{kappa}B-dependent down-regulation of tumor necrosis factor receptor-associated proteins contributes to interleukin-1-mediated enhancement of ultraviolet B-induced apoptosis.
Activation of the transcription factor nuclear factor-kappaB (NFkappaB) by inflammatory cytokines like tumor necrosis (TNF) factor and interleukin-1 (IL-1) is generally associated with the induction of antiapoptotic pathways. Therefore, NFkappaB inhibits both intrinsically and extrinsically induced apoptosis and thus is regarded to act universally in an antiapoptotic fashion. Accordingly, activation of NFkappaB by IL-1 was shown to result in reduction of death ligand-induced apoptosis via up-regulation of antiapoptotic inhibitor of apoptosis proteins (IAPs). In contrast, apoptosis induced by ultraviolet-B radiation (UVB) was shown to be enhanced in an NFkappaB-dependent manner, indicating that NFkappaB can also act in a proapoptotic fashion. This study investigates the molecular mechanisms underlying IL-1-mediated enhancement of UVB-induced apoptosis. We show that NFkappaB activation in costimulation with UVB treatment results in repression of antiapoptotic genes and consequently in down-regulation of the respective proteins, like c-IAP, FLICE-inhibitory protein (FLIP), and some members of the TNF receptor-associated (TRAF)2 protein family. In parallel, TNFalpha is released, leading to activation of signaling pathways mediated by TNF receptor-1 (TNF-R1). Although TNF is well known to induce both proapoptotic and antiapoptotic effects, the down-regulated levels of TRAF-1, -2, and -6 proteins by IL-1 plus UVB action leads to a shift toward promotion of the proapoptotic pathway. In concert with the down-regulation of IAPs and FLIP, TNF-R1 activation as an additional proapoptotic stimulus now results in significant enhancement of UVB-induced apoptosis. Taken together, elucidation of the molecular mechanisms underlying IL-1-mediated enhancement of UVB-induced apoptosis revealed that NFkappaB does not exclusively act in an antiapoptotic fashion but may also mediate proapoptotic effects.